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(54) Zero Insertion force connector for flexible circuit boards 



(57) In a zero insertion force connector for flexible 
circuit boards, there are a housing, plural flexible circuit 
boards in multiple rows, an insulator holding the flexible 
circuit boards and displaceable in perpendicular to the 
flexible circuit boards in the housing, a counterpart insu- 
lator having plural pairs of broader counterpart contacts 
than thickness of the flexible circuit boards, and a driving 
member for displacing the insulator so as to incline the 
flexible circuit boards. When the driving member is oper- 
ated, the insulator presses the flexible circuit boards. 
Then the flexible circuit boards incline, and connect the 
counterpart contacts respectively. 




FIG. 5 
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Description BRIEF DESCRIPTION OF THE DRAWINGS: 



BACKGROUND OF THE INVENTION: 

This Invention relates to a zero insertion force con- 
nector for flexible circuit boards. In particular, the present 
Invention is concerned with the zero insertion force con- 
nector having flexible circuit boards in multiple rows. 

In the manner which will later be described more in 
detail, a conventional zero insertion force connector for 
a circuit board comprises contacts fixed on an insulator 
in a housing, springs of a cover, and a circuit board. Jap- 
anese Utility Model Publication No. 31829/1993 is an 
example document of the conventional zero insertion 
force connector for a circuit board. The circuit board is 
inserted to the insulator after the cover was opened. 
Next, the cover is closed. Then, conductive portions of 
the circuit board touch surely the contacts fixed on the 
insulator, as the circuit board is pressed by the springs 
of the cover. 

In a zero insertion force connector having flexible 
printed circuits or flexible flat cables in multiple rows, the 
number of involving contacts generally increases for cop- 
ing with increase of the number of signals. Since inser- 
tion and pulling out of circuit boards to and from an 
insulator must not need strong force, the zero insertion 
force connector cannot avoid complicated structure in 
order to operate easily. 

Further, the zero insertion force connector needs 
excellent transmission characteristics (impedance 
matching, elimination of crosstalk, etc.). The conditions 
for satisfaction of the transmission characteristics and 
the conditions for satisfaction of the mechanical charac- 
teristics in the zero insertion force connector run almost 
counter to each other on design. Therefore it is very dif- 
ficult to satisfy both the conditions. 

SUMMARY OF THE INVENTION: 

It is consequently an object of this invention to pro- 
vide a zero insertion force connector for flexible circuit 
boards with a simple structure. 

It is another object of this invention to provide a zero 
insertion force connector for flexible circuit boards which 
treats a large number of signals in excellent transmission 
characteristics. 

Other object of this invention will become clear as 
the description proceeds. 

According to this invention, there is provided a zero 
insertion force connector for flexible circuit boards com- 
prising a housing, plural flexible circuit boards in multiple 
rows, an insulator holding the flexible circuit boards and 
displaceable in perpendicular to the plural flexible circuit 
boards in the housing, a counterpart insulator having plu- 
ral pairs of broader counterpart contacts than the thick- 
ness of the plural flexible circuit boards, and a driving 
member for displacing the insulator so as to incline the 
plural flexible circuit boards. 



Fig. 1 is a schematic vertical sectional view of a con- 
ventional zero insertion force connector for a circuit 
5 board at its cover opened; 

Fig. 2 is a schematic vertical sectional view of a con- 
ventional zero insertion force connector for a circuit 
board at its cover closed; 

Fig. 3 is an exploded perspective sectional view of 
10 a zero insertion force connector for flexible circuit 
boards according to a first embodiment of this inven- 
tion; 

Fig. 4 is a vertical sectional view of a zero insertion 
force connector for flexible circuit boards according 
15 to the first embodiment of this invention in electrical 
disconnection; 

Fig. 5 is a vertical sectional view of a zero insertion 
force connector for flexible circuit boards according 
to the first embodiment of this invention in electrical 
20 connection; 

Rg. 6 is an exploded perspective sectional view of 
a zero insertion force connector for flexible circuit 
boards according to a second embodiment of this 
invention; 

25 Fig. 7 is a vertical sectional view of a zero insertion 
force connector for flexible circuit boards according 
to the second embodiment of this invention in elec- 
trical disconnection; 

Fig. 8 is a vertical sectional view of a zero insertion 
30 force connector for flexible circuit boards according 
to the second embodiment of this invention in elec- 
trical connection; 

Fig. 9 is an exploded perspective sectional view of 
a zero insertion force connector for flexible circuit 
35 boards according to a third embodiment of this 
invention; 

Fig. 1 0 is a vertical sectional view of a zero insertion 
force connector for flexible circuit boards according 
to the third embodiment of this invention in electrical 
40 disconnection; 

Fig. 11 is a vertical sectional view of a zero insertion 
force connector for flexible circuit boards according 
to the third embodiment of this invention in electrical 
connection; 

45 Fig. 1 2 is a sectional view perpendicular to the sec- 
tional view as shown in Fig. 10; and 
Fig. 13 is a sectional view perpendicular to the sec- 
tional view as shown in Fig. 1 1 . 

50 DESCRIPTION OF THE PREFERRED EMBODIMENT: 

Referring to Figs. 1 and 2, a conventional zero inser- 
tion force connector for a circuit board will first be 
described in order to facilitate an understanding of this 
55 Invention. 

The conventional zero insertion force connector for 
a circuit board comprises an insulator 21 in a housing 
(not shown), a cover 27 pivoted on the insulator 21 , and 
a circuit board 29. The insulator 21 has a hole 22 at the 
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central portion and a grodlR at the upper portion 
thereof. Contacts 24 are molded on the insulator 21. 
Contacts 24 have terminals 25 and 26 at both the ends 
thereof. A cover 27 is at first opened, as shown in Fig. 1 . 
After the circuit board 29 is inserted to the groove 23 of 
the insulator 21 , the cover 27 is closed. Then conductive 
portions of the circuit board 29 touch surely the terminals 
25 of the contacts 24, as the circuit board 29 is pressed 
by springs 28 of the cover 27. 

In the zero insertion force connector for a circuit 
board being Illustrated, the cover 27 closes and opens 
in case of insertion and pulling out of the circuit board 29 
to and from the insulator 21. This renders the conven- 
tional zero insertion force connector for a circuit board 
bulky and troublesome. Further, the conventional zero 
insertion force connector for a circuit board lacks the 
number of contacts. 

Another side, in a zero insertion force connector 
having flexible printed circuits or flexible flat cables in 
multiple rows, the number of involving contacts generally 
increases for coping with increase of the number of sig- 
nals. Since insertion and pulling out of circuit boards to 
and from an insulator must not need strong force, the 
zero insertion force connector can not avoid complicated 
structure in order to operate easily. 

Referring now to Figs. 3, 4, and 5, the description 
will proceed to a zero insertion force connector for flexi- 
ble circuit boards according to a preferred first embodi- 
ment of this invention. 

In Fig. 3, a housing 36 has a round hole 37 at both 
end walls 36A in a longitudinal direction thereof. A driving 
member 38 has a driving projection 38A at circumferen- 
tial surface 38A thereof, and a columnar projection 39 at 
both ends in a longitudinal direction thereof. Since the 
columnar projection 39 fits in the round hole 37, the driv- 
ing member 38 can rotate to the housing 36. 

A flexible circuit board 31 has an insulating tape 32 
on the face side and an elastic plate 33 on the back side 
thereof. The insulating tape 32 has conducting patterns 
32A on the surface thereof. The insulating tape 32, the 
conducting patterns 32A. and tiie elastic plate 33 are 
made of polyimide resin, copper foil, and phosphor 
bronze respectively. 

An insulator 35 fixes the middle portions of two flex- 
ible circuit boards 31 at the predetermined distance. A 
pair of metallic springs 34 touches on each stair 36B of 
tx)th the end walls 36A of the housing 36, and always 
presses the insulator 35 to the driving member 38. When 
the conducting patterns 32A disconnects counterpart 
contacts 42, a pair of springs 34 makes the insulator 35 
displace by pressing to the left side in Fig. 4. 

In Figs. 4 and 5. the insulator 35 and the driving 
member 38 are accommodated in the upper portion of 
the housing 36, and are always pressed to the driving 
member 38 by a pair of springs 34. A counterpart insu- 
lator 40 is accommodated in tiie lower portion of the 
housing 36. The counterpart insulator 40 has two 
grooves 41 . An Interval between a pair of the counterpart 
contacts 42 is slightiy broader than the thickness of the 
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flexible circuit board 3 1 . Two pairs of the counterpart con- 
tacts 42 are fixed in each groove 41 respectively coping 
with the conducting patterns 32 A and tiie elastic plate 33 
of the two flexible circuit boards 31. 

5 The left side of each pair of counterpart contacts 42 
is a signal contact, and the right side of that is a ground 
contact in Figs. 4 and 5. 

In Fig. 4, because each end of the two flexible circuit 
boards 31 is located in a straight state respectively, the 

10 two flexible circuit boards 31 can be inserted in the two 
pairs of counterpart contacts 42 without inserting resist- 
ance. When the driving member 38 rotates clockwise 
around its lower portion, the driving projection 38A 
pushes tine insulator 35. Therefore the insulator 35 is dis- 

15 placed to the right side to lead into the position in Fig. 5 
against force of a pair of springs 34. Then, each end of 
the two flexible circuit boards 31 which protrudes from 
the insulator 35 inclines, and touches to each counter- 
part contact 42 strongly. Consequentiy each conducting 

20 patterns 32A connects to each corresponding counter- 
part contact 42 electrically. 

In electrical connection between the conducting pat- 
terns 32 A of each flexible circuit board 31 and each coun- 
terpart contact 42, each flexible circuit board 31 is 

25 operated by a force of vector F and a force of vector P 
by each counterpart contact 42, as shown in Fig. 5. 
When vector W is a force loaded at a fixed end of the 
elastic plate 33 to the insulator 35, S is the distance 
between vector F and vector P, L is the distance between 

30 vector F and vector W, if L is longer than S, it is possible 
that vector W is very much smaller than vector F or P. 
Therefore the insulator 35 can be driven by weak force. 
In other words, tiie flexible circuit boards 31 can touch 
the counterpart contacts 42 by weak force. 

35 Referring now to Figs. 6. 7, and 8, the description 
will proceed to a zero insertion force connector for flexi- 
ble circuit boards according to a prefen-ed second 
embodiment of this invention. 

In Figs. 6, 7, and 8, an insulator 51 and a driving 

40 member 55 is accommodated in the upper portion of a 
housing 53. The insulator 51 has tapered ruggednesses 
52 at the thick direction thereof, and also the driving 
member 55 has tapered ruggednesses 56 at the thick 
direction thereof fitting in the tapered ruggednesses 52. 

45 The principle of motion of the second embodiment 
of this invention is fundamentally similar to that of the first 
embodiment of this invention. 

In Fig. 7, when the driving member 55 is pushed 
down, two convexnesses of the tapered ruggednesses 

50 56 thereof run into two convexnesses of the tapered rug- 
gednesses 52 of the insulator 51 . Then the insulator 51 
is displaced to the right side to lead into the position in 
Fig. 8. 

When the driving member 55 has returned to the 
55 position in Fig. 7, the means which presses the insulator 
51 to the left side in tiie same drawing is a pair of metallic 
springs 57. A pair of springs 57 is inserted to a pair of 
cuts 54 formed at both the sides of a housing 53. The 
above-mentioned means can be modified to a pair of 
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springs 34 which is formed at B^Khe sides of the insu- 
lator 35 in the first embodiment of this invention. 

Referring now to Figs. 9, 10, 11. 12, and 13. the 
description will proceed to a zero insertion force connec- 2. 
tor for flexible circuit boards according to a preferred third s 
embodiment of this invention. 

In Figs. 9, 10. 1 1 , 12, and 13, an insulator 61 and a 
driving member 65 are accommodated in the upper por- 
tion of a housing 63. The insulator 61 has tapered rug- 3. 
gednesses 62 at the perpendicular direction to thickness io 
thereof, and also the driving member 65 has tapered rug- 
gednesses 66 fitting in the tapered ruggednesses 62 at 
the perpendicular direction to thickness thereof. 

The principle of motion of the third embodiment of 
this invention is fundamentally similar to that of the sec- is 4. 
ond embodiment of this Invention. 

In Fig. 10. when the driving member 65 is pushed to 
the longitudinal direction (the direction perpendicular to 
the surface of this drawing paper), in other words, in Fig. 
12, when the driving member 65 is pushed to the left 20 
direction, several convexnesses of the tapered rugged- 5. 
nesses 66 thereof run into several convexnesses of the 
tapered ruggednesses 62 of the insulator 61 . Then the 
insulator 61 is displaced to the right side in Fig. 10 (the 
lower side in Fig. 12) to lead into the position in Fig. 1 1 2S 
(Fig. 13). 

When the driving member 65 has returned to the 6. 
position in Fig. 1 0, the means which presses the insulator 
61 to the left side in the same drawing is a pair of metallic 
springs 67. A pair of springs 67 is inserted to a pair of 30 
cuts 64 formed at both the sides of a housing 63. The 7. 
above-mentioned means can be modified to a pair of 
springs 34 which is formed at both the sides of the elastic 
plate 33 in the first embodiment of this invention. 

Thus this invention renders the driving mechanism 35 
of the zero insertion force connector for flexible circuit 
boards more simple. Further, this invention renders the 
whole structure of the zero insertion force connector for 
flexible circuit boards more slim and compact. 

Furthermore, this invention can displace the driving 40 
mechanism of the zero insertion force connector for flex- 
ible circuit boards by weak force. 

Moreover, since this invention makes ground sur- 
faces out of multiple surfaces of flexible printed circuits, 
microstrip-type transmission lines are obtained. There- 45 
fore this invention has excellent transmission character- 
istics (impedance matching, elimination of cross talk, 
etc.). 



said insulator so as to incline said flexible circuit 
boards. 

A zero insertion force connector for flexible circuit 
boards as claimed in claim 1 , said driving member 
rotating to said housing so as to render said insulator 
with said flexible circuit boards displaceabie. 

A zero insertion force connector for flexible circuit 
boards as claimed in claim 1 , said driving member 
sliding to the inserting direction to said housing so 
as to render said insulator with said flexible circuit 
boards displaceabie. 

A zero Insertion force connector for flexible circuit 
boards as claimed in claim 1, said driving member 
sliding perpendicularly to the inserting direction to 
said housing so as to render said insulator with said 
flexible circuit boards displaceabie. 

A zero insertion force connector for flexible circuit 
boards as claimed in one of claims 1 to 4, said each 
circuit board comprising an insulating tape with con- 
ducting patterns on a first side thereof and an elastic 
plate on a second side thereof. 

A zero insertion force connector for flexible circuit 
boards as claimed in one of claims 1 to 5, said each 
flexible circuit board comprising a printed circuit. 

A zero insertion force connector for flexible circuit 
boards as claimed in one of claims 1 to 6, said insu- 
lator and said driving member being accomodated 
in the upper portion of said housing, said counter- 
part connector being accomodated in the lower por- 
tion of the same housing. 



Claims 



so 



A zero insertion force connector for flexible circuit 
boards comprising a housing, plural flexible circuit 
boards in multiple rows, an insulator holding said 
flexible circuit boards and displaceabie in perpendic- 
ular to said flexible circuit boards in said housing, a 
counterpart insulator having plural pairs of broader 
counterpart contacts than thickness of said flexible 
circuit boards, and a driving member for displacing 
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